Summary: A Helium-Neon (He-Ne) laser with a wavelength of 632.8nm is known to have photobiological effects and is widely used for reducing the pain of herpes zoster and accelerating wound healing, however the cellular mechanism and effect of the He-Ne laser are poorly understood. The present study was designed to examine the influence of He-Ne laser irradiation on irritant and allergic contact dermatitis of the mouse ear and on histamine release from rat peritoneal mast cells. Irradiation was applied with a He-Ne laser (12.2J/cm2) at 1h, 10min, 5min and 0min before, and 5min, 6 hs and 24hs after a challenge of an irritated contact dermatitis (ICD) or allergic contact dermatitis (ACD) was made on the right ears of ICR-mice. Twentyfour hours after the challenge, the swelling of the ear was measured with a dial thickness gauge, and the anti-inflammatory effect of He-Ne laser irradiation was expressed as an ear thickness ratio (ETR). Although the laser did not decelerate the ETR from ICD, the allergic response was decelerated. Irradiation at 5min after the challenge of contact dermatitis increased the thickness ratio. Next, the influence of the He-Ne laser on histamine release from Wister-rat peritoneal mast cells was observed. The spontaneous histamine release was inhibited by laser irradiation, while substance P and compound 48/80-induced histamine release were not inhibited. From these results, it can be suggested that He-Ne laser irradiation has an anti-inflammatory effect on cutaneous inflammation.
Introduction
Low reactive level laser therapy (LLLT) is known to have a photobioactivation effect without thermal stimulation. LLLT is used to induce pain relief, e.g. for herpes zoster and rheumatoid arthritis (Gold an et al. 1980; Loeser, 1986) , an to induce wound healing of skin ulcers, e.g. for decubites and burns (Mes er et al. 1976; Enwemeka, 1988) . While the Helium-Neon (He-Ne) laser is widely used as the source for LLLT, few papers about the anti-inflammatory effect of LLLT have been published. Irradiation with a He-Ne laser increased the histamine release from tongue mast cells of Swiss-mice (Trells et al. 1989) . Delayed type hypersensitivity reactions were inhibited by Ga-AI-As diode laser irradiation (Inoue et al. 1989 ). The refractory itching and lichenification from atopic dermatitis being treated 299 with steroid ointment were decelerated by LLLT (Miyamoto et al. 1993) . However the biological basis of the effects are poorly understood. In this study, the effects of He-Ne laser irradiation on irritated contact dermatitis (ICD) and allergic contact dermatitis (ACD) in ICR-mice, and the inhibitory effect on histamine release from Wister-rat peritoneal mast cells were investigated. After three hours, each reagent was removed with cotton and neckwear was used to prevent scratching. Irradiation (12.2J/cm2) was administered at 60, 10, 5 and 0min before, and 5 and 60min after the last inducing agent for each dermatitis. Twenty-four hours after the last application, the ear thickness was measured with a dial thickness gauge (Tajima et al. 1982; Ikoma et al. 1991) . Considering the clinical case, the right ears were irradiated with the same dose 6 and 24hs after the last induction treatment and measured after 30hs. increased with LLLT. Mester et al. (1973 Mester et al. ( , 1985 reported that low level laser irradiation appears to increase the number of fibroblasts in the S-stage of the cell cycle. In vitro studies have demonstrated an initial increase of prostaglandins E and F and after few days PGE2 was decreased while PGF2a continued to rise. The prostaglandins act in many ways at the cellular and intracellular levels. Rood et al. (1992) reported that He-Ne laser irradiation does not alter human keratinocyte differentiation while it enhances migration to the wounded area. A specific effect of LLLT was to enhance neovascular proliferation. Clinically a GaAl-As laser (830nm) was used to improve the flap and grafts, and to revitalize graft margins (Kubota and Ooshiro, 1984) . HeNe laser irradiation directly on a peripheral nerve associated with synaptic reflexes actually inhibited the reflex, while increasing the speed of message transmission (Walker and Akhanjee, 1985) . This factor could explain the reduction of the pain from Herpes zoster by LLLT.
Studies of He-Ne laser irradiation on inflammatory lesions have been restricted to investigations of the functional properties of the directly involved cells. Zlatev et al. (1976) reported that non-focal spleen laser irradiation suppressed the immunocellular reaction and the function of immunocomponent cells together with the synthesis of antibodies. Mester et al. (1974) observed that laser irradiation enhanced the lymphocyte transformation inducing effect of PHA in vitro. Further, the release of soluble factors after laser irradiation has been assumed because in some animal models changes occurred a both irradiated and non-irradiated sites in the animal (Inoue et al. 1989 ). This Classical studies of cutaneous delayedtype hypersensitivity reactions (DHR) have been concerned with the structural and immunological events that correlate with the commencement and progression of the clinical lesions. The principal histologic features of cutaneous DHRs include the formation of vasocentric Tcell infiltrates within the superficial dermis. Recent in vivo and in vitro studies indicate that mast cells and their secretory products may be fundamental to the initiation of cutaneous inflammation. In the present study, He-Ne laser irradiation had no anti-inflammatory effect on irritant dermatitis, although the thickness ratio of allergic contact dermatitis was reduced by laser irradiation.
Clinically, histamine released from dermal mast cells can induce rash, wheal, itching, secondary prurigo, lichenification in the urticaria and contact dermatitis. The influence of LLLT on histamine release from rat peritoneal mast cells was examined in the present study. The spontaneous release of histamine was inhibited, however substance P or compound 48/80-induced histamine release was unaffected by LLLT. Trells et al. (1989) reported that He-Ne laser irradiation induced histamine release from the mouse tongue which is rich in mast cells. Why these results are inconsistent is unclear. It might be due to a different experimental design and/or different animals. Kubasova et al. (1984) reported functional alterations of the cell membrane following laser irradiation in vitro and suggested that the effect of laser irradiation on various membrane systems can play an important role in the duration of the total physiological response. 
